Analysis of the proteoglycans synthesized by corneal explants from embryonic chicken. I. Characterization of the culture system with emphasis on stromal proteoglycan biosynthesis.
Corneal explants with scleral rims were freshly prepared from day 18 chicken embryos and incubated in vitro for 3 h in the presence of various radioactive precursors. Radiolabeled proteoglycans were isolated from the stromal tissue and culture medium for analysis. Two predominant proteoglycans were identified in corneal stroma. One contains dermatan sulfate and the other contains keratan sulfate; a structural analysis of each is reported in the accompanying paper (Midura, R.J., and Hascall, V.C. (1989) J. Biol. Chem. 264, 1423-1430). A minor keratan sulfate proteoglycan distinct from the major form, a small amount of heparan sulfate proteoglycan, and some sulfated glycoproteins were also detected in stromal extracts. The biosynthesis of the dermatan sulfate proteoglycan was stable in vitro and in ovo, whereas that of the major keratan sulfate proteoglycan was stable only in ovo. Various treatments were tried to maintain a high rate of keratan sulfate synthesis with time in culture. Cooling the corneal explants to 5 degrees C was the only treatment that reduced this decline in keratan sulfate synthesis in vitro to any significant extent. Three major proteoglycans were observed in the culture medium. Two were dermatan sulfate proteoglycan and appeared to be mainly derived from the scleral tissue surrounding the corneal explant. The third proteoglycan contained keratan sulfate. It was smaller in size and lower in charge density compared to the keratan sulfate proteoglycan found in the stroma, but both appeared to have similar core protein sizes. It seems likely that this proteoglycan was synthesized in the stroma and secreted into the medium. A small amount of heparan sulfate proteoglycan and some sulfated glycoproteins were also detected in the medium.